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PROBLEM TO BE SOLVED: To utilize the accumulated energy of a 1 st 
accumulator for the motor operation of a motor-generator as much as 
possible, for the motor operation of the motor-generator, secure the proper 
accumulation state of the 1 st accumulator and improve the energy 
efficiency of a vehicle. 

SOLUTION: When the generator operation of a motor-generator 2 is 
conducted in an idling operation state or a cruise running state, the target 
generated power of the motor-generator 2 is predetermined in accordance 
with the input power or the output power of a step-down device 19, by 
which energy is supplied from a 1 st accumulator 5 side to a 2nd 
accumulator 6 in a low voltage system and the accumulated power of the 
1 st accumulator 5. 
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mnmshmt 'Lxom^^m^mmmm^m^^^ 

=gM>, l f ttlOffi*/i,?-xttj}tf ft 
is* 2j i is^c<7)/N^ zf y ^ K$H<7)USit 0 

[ff**f3] Sfrf£«*B»«|«IBi#«rtt, lfflffi*EES^ . 

3 fs^to^^ yy y KXffiaMff 3SB. • 
3 lE*c£Wf :/ y ^ KVPf 

*o«Brt^#-t-5tar, «riEWE«^<oA*«A»x 



«*«**iifriE»jE#^oA*«^*xfatti»JEii^aj 

73^77 J: J: 9 < Rffu &WM&&?Zffife<Dmm 
£9 l»iaS*55«*SrlttlS»£E«^cOA 

3r fc£#*it-5If3ft^3iE«0>^:/y ^ k*h<£> 

«ffifc#J«^tefcP*ffi*T?*> 9 % HfrE* 1 VtSl^K 
Hl>i«EfcM»r4 *«ftfll*.fc r t ^Itt^t^ It* 

#Mdr t5»*5 1 7 cov^-fn^^cffi^O^ Xy 
[0 0 0 1 ] 
[0.0 0 2] 

^<D&mmmmk<Dmxnxm%&ft?s<yTv^ 
3 ^^^(om 1 list fc u 

p— ^^^>^>^&*WO«»*^Ott^e«3R (011 

fcM^&ftLx&ffi<Dm9)mzfcm-i-z 9 

ItSttt, *Offl^7«BE^«x.tf 1 0 0 - 1 8 0 V<D 
&^J£<Di><DX&>£ 0 

[0003] — - oa^^'f 7 k*wo:, ±12 
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(DC/DC = >v*— ^^-L-CigSSEISL^S <fc 5 
[0 0 0 4] 3.(73 J: 5 WT 1 !] y KStiWW >*7" if 

f^c-cia^snTv^. r. ^mmK^co^m 
[0005] tit, &mnwim<r)&w.&frm 2 

[0006] «sm«itiico«sfiz)ss2smisa 
m<o^^/u^—iifs i tt^s ti2 wm.^m t <n 
mat Lxnmm-m 1 smssoit*3B 2 gtss^i 

3Z^*;i,^-ttm^*/i,*—i$tA£^xm%k'<zffi&:zn 
xlz. >„ =.>z»<r>\a,tiz : m^x& 

[0 0 0 7] iroj: 5't;tS©/^ y KSHTtt; 

fc C^CO&tf^S £ T- £ 5 fc* #1 x 5 fc S5 fd® 
icg^ti r i: trot /iorv^c 

[0 0 0 8] 

Jgai^/u^— fctfxOSI 1 fSgtrofti^ 



(3) #BS¥ 11-318002 

4 

[0 0 0 9] §ibt;:*«*»«<©««KBSLT. Hf 

10 [0010] 

[ &m&-r 5 » o k* 

mffi.X'&>Z^^i?>k. m*->i?^<Viiit)kW-1tX&W\ 

&&w.n.&m<o&m.mt Lxvwift&to&m^*/^— 

20 loftx^^-xttgttaiw^t^^^^-^ 
we***- ur^«"5itgi=Krt titfe* 2 smigis t . 

[0011] 7^5*369! l-iixtf. ttflEl^ffi^^OA 
miEK2**«|lOai*/u^— (J: 9 iE«t£f41B 

tz&mmmmw^&imiz-ri e^fa! ■» 2 * ■ 
mm&<n^*/i,*-mtt<nt%mz<grttxmm-r5. 

40 tsrtT, ^2Sa^a<733i^/u^-riSS{cig-g-L 

<75§rffli©ji-5z k&x-z, n^^xa. filial' 
mitntcibi.zmmTZZktfxZ, ^Pfco^S^^fftS 
[0 0 12] A»A»5*56?^«c*}V-C» itaoi^'iS^ 

50 %n&(o&?£B.v i ztiiz.m<s<&nnw3m<o®fflti. m' 
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/xarw Ky >^si£B#ovNrncottS£ic^^rtff 
[ooi3] ^zx\ me%«tti&fliMfli 

[0014] zriiizj: <o , 

[0 0 15] *«W-CJ4.. SlSii^SOStf' 

Mtt, ^^^^yu^-ic J: oTl 2 Stgtcox^ " 

[00 16] trt, *«W-Ctt, Stif5^mmS[ja©J» • 
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[0 0 17] ^oj:3ic|frlEA/tby3«**c/5i:«:B 
[0 0 18] J: 9 #8flt?tt, 

mfs««cnaimfli#fta. miss; itf«3£K<astt 

^"T^irt, WlB(*fiE»OA/ttl^***fc]|(HEH*JB- 
lit LTRJtU K****»Bff*OttiaJ:9 t'hS 
v^i*, ttlEB«*«JI:«ri»IE»BE»OA/U*m** 

[0019] tfrfsm 

«**S:lWI5e«***> LTR«U, KSU^SE9f 
^<0?S[a£9 1>*#^^fc S..lfflRB«*«*&jffiKREE 

[0 0 2 0] $bC, wtbb^B^^icoe^Oti:^ 

WlEBSWBMti LTIS^L, &Ctt2&sttBf%Of&B 
J: 5 HM2B«(*«*&miE*ffiJlOA/- 
£ti;&m;&*<I: 9 t** <rsu SSff^^og 
ffi<fc9 t*£v>£#, lWiaB«***€:illHe»ffi»OA 

[0 0 2 1] JbiS^J: 5fc«mttttOjemttJ: LT<73 

ftf^B»oB*«m*s:ia:a['t-s*i:-e, sfrieisis*^ 

5o -r IT, £ l SSgfOfix^/u^ tfXTCtt 

» i *«aiKo*«jft^iireBfCoeiB j: 0 t^s < * 

t-v !WCA/U*«*JkJt0't*t*B«*ii*i5Hft 
LT^< 0 ^fc, 3B 1 »«3SHO»«^ittl5gfr«oS5 
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itfjiem ^^sg@p^ lea** it'^< 3 
[0022] ^<Di:o^Lxmiwmms<owm&^m 

[0 0 2 3 ] £fc, #3§^T-'r2, SFFfS^Efi^^ COffi^l 
IBS 1 ftgi^^i 5£tS#ttS T-£> 5 > # , mmE.3&<D 

[0024] Sufsm 1 sm^a^s^ 

[0 0 2 5 ] *fc, *«W-Ctt, S€>Ki, NtrK%««tt 

asuoMiaswfttffiiiTiwiSTux^at*, Mem 

[0 0 2 6] SI 1 ft^t^HMfi^ 

*iS»«««cii9iMr3EHff^fltKT«c:(STU, SHI 

■«R-Ctt, «»IE»'2»«SlEll3ft»6#BE»«r^L-Cj(Il» 

3o 

[0 0 2 7] 

[0 0 2 8] mi tt*%ffi»ffi<amff3fiK€:MI L*:^ 

9 lOttSEaS 
f^>F°-7, iitttlSnyhD-y, 1 2 ttft 

[0 0 2 9 ] xy^yitt, l£p^£/cS ttti^T-fe 
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[0 0 3 0] zm^^i/is i icfi, i ^rute 

hA** (»5KM9P#) OBS«8th (BIT. ^oj/^BI 
ft 9 thirty?) ^tti^yy^ i oi/M^^HS^f^^-ro 
fc^0^ffi^gl3 (WT, E/Gtyfi3t^5) 

NEWBf-^l^y^v^y h n — 9 8 fc^-^Lb 
riS 0 

10 [0 0 3 1] e bid, xy^yiCH m§r»3f?$ir 

>Rt>'^(0^^ic:.«^c-t-S^^« l 4 a ^ xy^ 
>- 1 CM^^t^Mft^I 14b, ^ c . y h/u 
^erSEST*"*;** ^ h;U7^f ax-^ 14c #ftE3 
tLTV>5 0 &LT, ~tlZ><DmW)m& Ha-14c Sr|« 

[0 0 3 2.] «««ft«2tt, ^r^n-^ (EI^Lft 
^) ^xy^y i otti^$a^|B]$^(c^^TX, U 

15 («T. PDU15tl>5) ^ITf lffgf 
[0 0 3 3] r^tf»a2H Il>tSf5Cf 

fc L-C(75Kjf^ (BIT, Tv'* hftfEi ^5) fc, 

30 I5{)t< ttJR2*«»«6l=:^*i-5«*S:**-*"a 
- ^iS^lT^ (KT, WtttfPfc^5> 

k*i gf^f 5t)L<ttl2 itSf 6 i <Dffi<nm,?] 

SS^iilSPDU 1 5 t^fCHHPtSi tXVfptl 
3 0 

[0 0 3 4] Sfc; %tlW2icWLT, 
firift 2 0««?-3>r /uo«S(E I gn&tMlEEVgnSrtfcffi-r 
5 fc^O^&^a 16 (J£*T, G/MtVf 16tV> 

5) ^{[f^'bti, :^G/Mtyti6{:<t$^7- 

[0 0 3 5 ] Illtgt5lt fSti«2 (DTis* 

h 9hftm<Dnmt irflia ioomso vmftcos 
ft— Ma^VlHcJ: 0«rtSiX-CV^5 o r^HS. 
(»i*«*B5 0]EAOW*B^|IB«cSK*ta«») & 

'sr*n^n«ttsi-5fcfto*ui3S<ii 7 (but, 

U/Ct>1fi7t^5) ds«x.5>lx, ^cDU/Cir> 
50 1M rtci^^ta^-^fimiSm^gSOS^S^rffi 
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17(1 -tlxfeO«gESrE»JLT*aj^ri|gi: LTV>5 a 
f*K **J6»l!8"ett3R 1 11115 c Lt, S;l ' 

[0 0 3 6 ] 12 SmS^ 6 « % ffj|5# a V h a — ^ 8 
-12^ ^Agf 14a, (D^U^^^-T-V^S 10 

l5 0fEj:i9 t>ffi^«flE (Witfi2V) <rattJia£/fI 

[0037] r^m2s«3$»6oiE«^a:ag«ST-tt, 

^<<&EE%zl9 (DC/DCny/W) ^Ltll 20 

s e o^m^^^-^m i ins s wasm l»* 

ct5t-#£li2 0 (DC/DCaWW) ^Ltl 
[0 0 3 8] |*k * j81t»fB-ett, 'as 2 it^i 6tL 

[0 0 3 9] ^fc, ^19W«Lt, w<Df*JE« 
1 9lCSlfSSl5 t>"u<tt«««lf^ E t I 0*««»ai 30 

OA^mort I i SVAAtEV i &&mirZ>±zsy-2 1 

VtLt, r.co^m^m^-tr>"^ 2 1 fc<£3A;ftSsS 
Ii 25.t>*A^@JEV i -^)-tix-C r ix^lfttH7 f — ^«t, SSI 

1 {c^x.fbtv, ^ix&<DJ£iiiffl[ I i , 
V'i <D«tcJ:9»EE|ai 9^cqa*«* (= I i V 

[0 0 4 0] |*h 1 9 «t, -tOttS *«JE&, IB 2 

*«Kfl6 0«i|i«?4»««tt («3E«*cffl^>*ttt) 40 
^t5^iElcS§fotEVs.(Mi^l2. 5 

iH^fS^tEVf (>v s 0 «iKi4. 3 v) 

s Sri£JEfi8ffi^«JE, IE V f £KEEfflSfctS;timj£i: V> 

[0 04 l]^iggf3fj:, ^7yf40fi^lCi:oX. 

9> wO«iaft^^9 2/^4 0«(Sfftf^SrfffcU4&5 50 
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r^^— * 2. 2asf*R$ivcv , '5 8 $e>ic* is^a 
«a»«3o»f?*flittjkaii-5«aia(i2 3 

T\ T/Miryf 2 3 il^5) asf+KSix, 

ir >^ 2 3^ffir-^}^ggl^yh c-yioc 

[0042] striae = >fd — 5 8 — 1 2 a, -^-r ^ n 

[0 0 4 3 ] 'ri^GOu >- K d — =7 8 — 1 2 <D 0 ^> ^ 

W^^-7 9 [i^itig 2^gjf^^^jfSPDU 

— 710 tt^igSlg3 7 ^4 Sr^tr) C0»fPS:Sfr 
IST^^^— ^ 2 2 ^Lt^ta^y hn-7t* 

[0 0 4 4] £7t> 1 1 tt, ftufEU 

ft (S*t) OffiS. ffrl£^£Efim^ir>if2 l 
7*—* (REEH 1 9^<75A^«SE I i ^tN'A^mJEV 
i) ic^o*<^JE^l 9— (DXJJMJJ (= I i ♦ v i ) 
^>ffiS, KEHl 9<OtHA«BEO«»MW. #Ef2 0 

[0 0 4 5] ~<D^3\ jfl 1 SS3£H 5 C0S«fi60ffiffi 

t^si. i-^b*>m i in^s s o3EMt^' tan 

tit, r<D«J*«Sr, SBl»«*«5 0M3E**ffl«c 
ft) ^5>Jj»t5r iTHSlMSOSli 

fi) ^ffls-r^. i^i. ^igm^S5^gmft^fegi" . 

S i S^lig 5 (DISMtaZ CfcMJE*tT^^oo***Sr 
J: D » l Stgf 5 OSSSSrffigi-e <t 5 Lt 

[0 0 4 6] ^fc, 1 2fi. 

«tt«2(0Sa{n^lS (MM^xy^yKOlI 
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il 

[0 0 4 7] I^gfl^y 1 2\Z',1 > t<D 

[0 0 4 8 ] ft, <t> io 

[0 0 4 9] *HJE?g«g0^^y :y K*PfO«z 

[0 0 5 0] m-WCOm&^T {=-Zsisls 1 OilSc^ff^iX 

[0 0 5 1] -ttZZlh. JEffi**^ 1 2 

iij^>fD-7 i i ^^Sti-raM i wm>mm 5 20 

<0*KJLRt>*P51E3i 1 9 COTkJjMJ? (= I i.-Vi) <D 

w,&m<or- ? zmmmm ^yh^-7i 1 &n~r 

6tm^ ^ilVcar RIFT f t/«fA p OQ^tb^ 
— ^ ^ia-^rLl? >"if 2 4 , 2 5^bif#U £ bl-, 
•E/Gt>tl 3 1 OStc^NES^ 

7 8 Sr^LTE&t#i-S (STEP2-1), 
[0 0 5 2] I2fl «C 

pjcDigiG^E— K^ 5 T-f k y y^iG^- — f\ -r #r>*>, • 

&W£hit$:?f 5^— Kn?*a**S^Sr«W-ra (STE 
P2-2) . r^JWfi; WxLtf^n y h/uM«e th^p 

Of, E_Ol£igVcar ^OT-fc^^^tCjZ^fr^n. 
0 th^0-£_oVcar ^0T'«5^, 7>f Ky>^il$E 

[0 0 5 3] ^CO^lJ^f^io^T. ^COilte^— Kz5>T 

^mjE^J^i-^^c^ofti^Srffv^ (STEP 2 - 

3) , §<bi-r>r Ky v^sie*— KJBoMWteasrfr 40 

5 (STEP 2 -4) 0 

[0 0 5 4] $ &fclIM8i«c:tt, ±ISSTEP2-3T- 
d:> tfcfe'gm^^ h n — ^ 1 2 « % I3^7n-f + -' 

Cl -(EI7#BB) K±-C«)5*»5A»SrWB(r-r5 (STE 
P3-1) . fit, fSI^Clffc^ (Slf 
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Offi*ra£ffllEWflE«Hj;&«ffiV f (14: 3 v) -\z 
S^L (STEP 3-2) N ^tb^^afs^rzv h n — ^ 
1 1 ^rl^l^O (STEP 3 - 4) 0 S«*< C 

tbyJllEV s (12. 5 V) tdlg^L (STEP 3 — 

3) , tnznMZk^^ ^-7 i i tcfg^-ra (s t 

E P 3 -4) a 

[0 0 5 5 ] ft, ±.^<D£ 9f-UT5%iE^l 9^aM 

«o;c*EE*i 9 0ft^ffiS2rftJffl-t-<5 0 
[0 0 5 6 ] ^fc. ttl!SSTEP2-4m SEISES 
hP-7 1 2li, i4(7)7n-f t-MOTff ^ 

12IJ, fflES TE P 2 - 1 t-6SL^ft^*iSVca 
r (^0) 3ft*e>«*.tfH7«c*-rjta<*>&d»UA*»fc 

ffic2^*^a (step4-i) 0 ^ mi<n^f— 9 

t5tOT-^ofcfe, *i*Vcar DT iSfiSC 2 tf* 
f^*5*t5* 1 SO^B 5 CO^mSO ISfiC 2 «:*> fcri* 

[0 0 5 7 ] gfcl/^-C. ^ffifl3yFc-7 12H S 
T E P 2 - 1 .-C*» UfcM 1 5 OSS^Iii 

*; ±ea*«c2£o taws*'* oo 0 

BB) tJttt-TS (STEP 4 -2) 0 tit, ftf<" 
C2-6t^5^ ftt^ttEBfftC 

— 7 l liSffifittftESl 9 0^0X^1^ (= I 
(STEP 4 - 3) a r (DW&lZlo ft Z> izlS^f 

[0 0 5 8] — S T E P 4 - 2 T'fSf^ C 2 - 5 
^a^&CH ^fl3yhp-7l2d:, $b . 
tc, m l g^t 5 cD^cog^;l:$r x ffi|g g SfE C 2 
J; 9 tmiEgfffi*5«*t*#fti3fC« (C2 + 5) (121 
7Sr#fiH) fcitttU (STEP 4— 4) . gSf^C2- 

n*5S«H±, *#<*o7t£#, MW2(7) 
9BttttmwJ:SB«HB«ft<r ^oj (»JE» l 9 (O^ft 
OA^S^ict "9 t/hS*» *cK*i-5 (STEP 4- 
5) 0 STEP4«4T*IlItgf 5^S(7)g 

«fitit«i-5gffSffl (C2 + 5) fl % ^fllSdl 30ST 
E P 3 - 1 Tit«t5gfSttC 1 »TOf -C*5 (C2 
+ 5 £C 1) o ' 



(8) 



4#rj22l 1 1 - 3 1 8 0 0 2 
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[0059] £ fc, STEP4-4 tftf< C 2 + 5 
-C*>5»£ (^^0>#, C 2 - 5 ^fff < C2r5T- 

£>S) , 1-*to*>, S«i^iffilBg«ffiC2 0i£#Q« 

P 4 - 6) a 

[0 0 6 0 ] KX±ooj: 5i:l-c, r^f Ky r^SME*- 

>N~79 fC?S*t4 (STEP4-7) a 

[0 0 6 1] MfKe^>hn~79H 
itfrfEG/M-trv-y- i 6 ^-b^-^i ibrLo^t^^-^-f/ucom 

^mnmm 2 0>««*a5«* s tut b m^mm^ a £ 
5 2fr%mi wm.mm s m^<D&m* p d 

*HES«««*(?3*«3:^*— ££fl8;U ^PD 

ui 5Sr^u-c»i»«»«sfflstcaj^i-5 ({au a 
[0062] ^ z.<r>T4 Ky ^^ic*- km*j^ 

a2 0^mi^^^g^m^^ig^L7 fc c^>'^>' 1 O 
£B^3i s Wfeixa J: 5 tc^Ov^v l co^a b/u&iS 0 th 

^{±J^Sr%S««J«2<7?D— *icft-^£-£-5o ^ 

SSi3yho-7l0H ? f y^A ?t7 ? ^ 
[0 0 6 3] i2^|Clot, STEP2-2lC:fc 

D -7 i2U, EI 8 collar lc;^-j; 5{cfc^tf>u#>S: 
Tt^— ^ T — y iCffioT fi^E CO V car \Z 33 if £ 
Mm<Dj£ff&m. Vcar 

fT*-&*fc»^«>S*W}tJltti/7) £##5 (STE 
P 2-5) 0 

[0 0 6 4] Sgflnyha-7 12^ ST 

e p 2- i -csnufcafior^t/HWPiA p t. = 

fiAplCfct^JL/c^c: ^ hyuf^^Q t h i: SKftN E t X' 

l £ftfE£i£fc»^KSE3^^ i ^^ta 

fc^y^Cct !9 3ft»5 (STEP2-6) 0 £h T^ir 
/^MAp^+^lC/hS^ftJI (Ap^O) M:fctf<5 

[0 0 6 5] $ ibfc, ^gfgny h 7 1 2 fj v S 
T E P 2 - 1 -Cftft L taSOT ^ tyu*fpi A p t. 
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aM^*Ap^+»ic/hSir^J8 (Ap*?o) -ctt r 0 J 

10 [0 0 6 6 ] ^5fI^yhP-7 12H flf 

ESTEP 2 -3M^4< |W«fcL-C\ REEH19 
OttJi«j£SrWJflPL'fc« (STEP 2-8, H] 3 
BR) , *p5ftf)iS& : e— Kz5^ ^RCOili^^^yu^-'^^^ 

KT-& 5 ^^$fj^rt5 (STEP 2 -9) , rcO^J 
Wtt. S T E P 2 - 6 * t x y ^ y /< !7 - 
TO j -CfcS^i^ J: 9 fT^ix, xyyVA7-=0 

20 [0 0 6 7 ] r^jRi:^^^, ^fSfCOilSc^— K* s « 

2f4. tt*i8l3;fe^e— K-OiM»*iJS£fT.5 (s tep 2 
-10). 

[0 0 6 8 ] -T4*>*>, gcgflnyFn-7 1 2 tt, 

*ttlWI2 OH4*tifflcJ:a B«*Mt, ST 
E P 2 - 1 -CSiW Lfcfl^GO^igVcar t 1 CO 

0SSNE (^^^a§T'firn^^m»J^2C0[H]G 

to Bff«USr«tf Utts y h n T 7 9 luff 

30 ^fc, gcSff^^Vhcz-y 1 2J5. mv^V 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To utilize the accumulated energy of a 1st 
accumulator for the motor operation of a motor-generator as much as 
possible, for the motor operation of the motor-generator, secure the 
proper accumulation state of the 1 st accumulator and improve the energy 
efficiency of a vehicle. 

SOLUTION: When the generator operation of a motor-generator 2 is 
conducted in an idling operation state or a cruise running state, the target 
generated power of the motor-generator 2 is predetermined in accordance 
with the input power or the output power of a step-down device 19, by 
which energy is supplied from a 1 st accumulator 5 side to a 2nd 
accumulator 6 in a low voltage system and the accumulated power of the 
1st accumulator 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The engine which is the source of promotion of vehicles The generator motor which performs operation as a 
motor which generates the auxiliary output which combines with the output of this engine and is transmitted to the 
driving wheel of vehicles, and operation as a generator which generates power generation energy The 1st accumulation- 
of-electricity equipment formed possible [ charge of the power generation energy at the time of operation as a generator 
of this generator motor ] while supplying electric power to this generator motor in power supply energy at the time of 
operation as a motor of this generator motor The 2nd accumulation-of-electricity equipment in which the accumulation- 
of-electricity energy of this 1st accumulation-of-electricity equipment or the power generation energy of a generator 
motor was prepared possible [ charge ] through the pressure-lowering machine Low voltage system electronic 
equipment which operates considering this 2nd accumulation-of-electricity equipment as a power supply It is the control 
unit of the hybrid vehicles equipped with the above, and the amount of target power generation at the time of operation 
as a generator of the aforementioned generator motor is set up according to the amount of input power to the 
aforementioned pressure-lowering machine, or the amount of output power of this pressure-lowering machine, and it is 
characterized by having the generator motor control means which control the aforementioned generator motor based on 
the set-up amount of target power generation. 

[Claim 2] The aforementioned generator motor control means are the control units of the hybrid vehicles according to 
claim 1 characterized by performing a setup of the aforementioned amount of target power generation according to the 
amount of input power to the aforementioned pressure-lowering machine, or the amount of output power of this 
pressure-lowering machine at the time of a cruise run of the vehicles which operate the aforementioned generator motor 
as a generator by the output of the aforementioned engine, and/or idling operation. 

[Claim 3] The aforementioned generator motor control means are the control units of the hybrid vehicles according to 
claim 1 or 2 characterized by having a means to change the aforementioned amount of target power generation set up 
according to the amount of input power to the aforementioned pressure-lowering machine, or the amount of output 
power of this pressure-lowering machine according to the amount of accumulation of electricity of the aforementioned 
1st accumulation-of-electricity equipment. 

[Claim 4] When the aforementioned generator motor control means consist within the limits of predetermined [ which 
the amount of accumulation of electricity of the aforementioned 1st accumulation-of-electricity equipment set to below 
the amount of accumulation of electricity of the foil charge state ], The amount of input power to the aforementioned 
pressure-lowering machine or the amount of output power of this pressure-lowering machine is set up as the 
aforementioned amount of target power generation. When this amount of accumulation of electricity is smaller than this 
predetermined range, The control unit of the hybrid vehicles according to claim 3 characterized by setting up the 
aforementioned amount of target power generation more greatly than the amount of input power to the aforementioned 
pressure-lowering machine, or the amount of output power of this pressure-lowering machine. 

[Claim 5] When the aforementioned generator motor control means consist within the limits of predetermined [ with the 
amount of accumulation of electricity of the aforementioned 1st accumulation-of-electricity equipment smaller than the 
amount of accumulation of electricity of the foil charge state ], The amount of input power to the aforementioned 
pressure-lowering machine or the amount of output power of this pressure-lowering machine is set up as the 
aforementioned amount of target power generation. When this amount of accumulation of electricity is larger than this 
predetermined range, The control unit of the hybrid vehicles according to claim 3 characterized by setting up the 
aforementioned amount of target power generation smaller than the amount of input power to the aforementioned 
pressure-lowering machine, or the amount of output power of this pressure-lowering machine. 

[Claim 6] When the aforementioned generator motor control means consist within the limits of predetermined [ with the 
amount of accumulation of electricity of the aforementioned 1st accumulation-of-electricity equipment smaller than the 
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ampunt of accumulation of electricity of the full charge state ], The amount of input power to the aforementioned 
pressure-lowering machine or the amount of output power of this pressure-lowering machine is set up as the 
aforementioned amount of target power generation. When this amount of accumulation of electricity is smaller than this 
predetermined range, The aforementioned amount of target power generation is set up more greatly than the amount of 
input power to the aforementioned pressure-lowering machine, or the amount of output power of this pressure-lowering 
machine. When this amount of accumulation of electricity is larger than this predetermined range, The control unit of 
the hybrid vehicles according to claim 3 characterized by setting up the aforementioned amount of target power 
generation smaller than the amount of input power to the aforementioned pressure-lowering machine, or the amount of 
output power of this pressure-lowering machine. 

[Claim 7] The aforementioned pressure-lowering machine is the control unit of the hybrid vehicles according to claim 1 
to 6 characterized by having a means to control the output voltage of this pressure-lowering machine to the output 
voltage of the high-tension side when it is a pressure-lowering machine controllable to two or more sorts of output 
voltage about the output voltage and the aforementioned 1st accumulation-of-electricity equipment is in an abbreviation 
full charge state. 

[Claim 8] The aforementioned generator motor is the control unit of the hybrid vehicles according to claim 1 to 7 
characterized by having a means to make the aforementioned 1st accumulation-of-electricity equipment charge through 
a booster from the aforementioned 2nd accumulation-of-electricity equipment while it is prepared possible [ starting of 
the aforementioned engine ] by operation as the motor and the amount of accumulation of electricity of the 
aforementioned 1st accumulation-of-electricity equipment is falling below to a predetermined value at the time of 
starting of this engine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the control unit of parallel type hybrid vehicles. 
[0002] 

[Description of the Prior Art] Parallel type hybrid vehicles carried the 1st accumulation-of-electricity equipments which 
perform power transfer between the engine which is the main source of promotion of vehicles, the generator motor to 
which operation as a motor and a generator can be made to perform alternatively, and this generator motor, such as a 
battery and a capacitor, and have connected [ system / power transfer / (for example, output shaft of an engine) / from an 
engine to the driving wheel of vehicles ] Rota of a generator motor. And electric power is supplied to a generator motor 
from the 1st accumulation-of-electricity equipment, for example at the time of acceleration of vehicles, this generator 
motor is operated as a motor, and the output (mechanical power) of this motor is transmitted to the driving wheel of 
vehicles through the aforementioned power transfer system with the output of an engine. The kinetic energy of vehicles 
is transmitted to a generator motor from a driving wheel side, for example at the time of a slowdown of vehicles, 
moreover, operate it, using this generator motor as a generator (regeneration power generation operation), or At or the 
time of a cruise run of vehicles, and idling operation (at the time of the run with the degree of abbreviation fixed speed) 
(at the time of idling operation of the engine under stop of vehicles) A part of output of an engine is transmitted to a 
generator motor, this generator motor is operated as a generator, and the power generation energy of this generator is 
charged at the above-mentioned 1st accumulation-of-electricity equipment. In addition, the 1st accumulation-of- 
electricity equipment is the thing of the high voltage the output voltage of whose is 100- 180V. 

[0003] On the other hand, low voltage system electronic equipment, such as an electronic-circuitry unit which operates 
considering the 2nd accumulation-of-electricity equipment (usually battery) and this 2nd accumulation-of-electricity 
equipment of a low battery (for example, 12 V) as a power supply besides the composition of the above [ this kind of 
hybrid vehicles ], and audio equipment, an ignition, is further carried in vehicles rather than the aforementioned 1st 
accumulation-of-electricity equipment. And it enables it to charge suitably a part of accumulation-of-electricity energy 
of the aforementioned 1st accumulation-of-electricity equipment, and power generation energy at the time of operation 
as a generator of a generator motor through a pressure-lowering machine (DC to DC converter) at the 2nd 
accumulation-of-electricity equipment. 

[0004] In the system of such hybrid vehicles, the amount of power generation at the time of operation as a generator of a 
generator motor is conventionally set up according to the rolling-stock-run state, the accumulation-of-electricity state of 
the 1st accumulation-of-electricity equipment, etc. regardless of the accumulation-of-electricity state of the 
aforementioned 2nd accumulation-of-electricity equipment, and operating state of low voltage system electronic 
equipment, such as the power of which is consumed. For this reason, the amount of power generation of a generator 
motor tends to produce excess and deficiency to the energy expenditure of the 2nd accumulation-of-electricity 
equipment by low voltage system electronic equipment. 

[0005] And especially, when the amount of power generation of a generator motor is liable to insufficient to the energy 
expenditure of the 2nd accumulation-of-electricity equipment, the accumulation-of-electricity energy of the 2nd 
accumulation-of-electricity equipment decreases, and the 2nd accumulation-of-electricity equipment will be 
supplemented with the energy of the decrement through the aforementioned pressure-lowering machine from the 1st 
accumulation-of-electricity equipment (charge). Consequently, the energy for operating a generator motor as a motor 
among the accumulation-of-electricity energy of the 1st accumulation-of-electricity equipment was insufficient, and in 
order for the situation where sufficient output of this motor cannot be generated at the time of an acceleration run of 
vehicles to arise or to compensate the shortage of an output, when the output of an engine was made to increase, there 
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was un-aitanging [ of having caused increase of the fuel consumption of this engine ]. 

[0006] Moreover, to the energy expenditure of the 2nd accumulation-of-electricity equipment, when many, the power 
generation energy of this generator motor is charged for the amount of power generation of a generator motor by both 
1st accumulation-of-electricity equipment and 2nd accumulation-of-electricity equipment, and operation as a generator 
of such a generator motor — the [ the 1st accumulation-of-electricity equipment and ] — if frequently carried out in the 
state near the foil charge of 2 accumulation-of-electricity equipment, it becomes impossible to store the power 
generation energy of a generator motor in the 1st accumulation-of-electricity equipment or the 2nd accumulation-of- 
electricity equipment soon, and in this case, the power generation energy of a generator motor will turn into heat energy 
etc., and will be exhausted vainly In this case, at the time of the cruise run which generates a generator motor especially 
using the output of an engine, and idling operation, it will be accompanied by the useless fuel consumption of an engine. 

[0007] Thus, by the conventional hybrid vehicles, in order to secure the required performance-traverse ability of 
vehicles for the accumulation-of-electricity energy of the 1st accumulation-of-electricity equipment, or the power 
generation energy of a generator motor and to hold down the fuel consumption of an engine as much as possible 
because the amount of power generation at the time of operation as a generator of a generator motor produces excess 
and deficiency to the energy expenditure of the 2nd accumulation-of-electricity equipment, utilizing effectively became 
difficult. 
[0008] 

[Problem(s) to be Solved by the Invention] The accumulation-of-electricity energy of the 1st accumulation-of-electricity 
equipment for this invention supplying electric power to this generator motor in power supply energy in view of this 
background at the time of the motor of a generator motor and operation can suppress being superfluously consumed 
rather than this 1st accumulation-of-electricity equipment by the 2nd accumulation-of-electricity equipment and 
electronic equipment of a low voltage system. It aims at offering the control unit of the hybrid vehicles which can utilize 
the accumulation-of-electricity energy of the 1st accumulation-of-electricity equipment as much as possible because of 
operation as a motor of a generator motor. 

[0009] Furthermore on the occasion of power generation of a generator motor, the moderate accumulation-of-electricity 
state of the 1st accumulation-of-electricity equipment can be secured, and it aims at offering the control unit of the 
hybrid vehicles which can raise the energy efficiency of vehicles. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, the control unit of the hybrid vehicles of this invention 
The generator motor which performs operation as the engine which is the source of promotion of vehicles, and a motor 
which generates the auxiliary output which combines with the output of this engine and is transmitted to the driving 
wheel of vehicles, and operation as a generator which generates power generation energy, The 1st accumulation-of- 
electricity equipment formed possible [ charge of the power generation energy at the time of operation as a generator of 
this generator motor ] while supplying electric power to this generator motor in power supply energy at the time of 
operation as a motor of this generator motor, The 2nd accumulation-of-electricity equipment in which the accumulation- 
of-electricity energy of this 1st accumulation-of-electricity equipment or the power generation energy of a generator 
motor was prepared possible [ charge ] through the pressure-lowering machine, In the control unit of the hybrid vehicles 
equipped with the low voltage system electronic equipment which operates considering this 2nd accumulation-of- 
electricity equipment as a power supply The amount of target power generation at the time of operation as a generator of 
the aforementioned generator motor is set up according to the amount of input power to the aforementioned pressure- 
lowering machine, or the amount of output power of this pressure-lowering machine, and it is characterized by having 
the generator motor control means which control the aforementioned generator motor based on the set-up amount of 
target power generation. 

[001 1] According to this this invention, fundamentally, the amount of input power to the aforementioned pressure- 
lowering machine or the amount of output power of this pressure-lowering machine (such electric energy after 
[ expedient ] explaining is hereafter called the input-and-output electric energy of a pressure-lowering machine here) is 
equivalent to the energy expenditure (energy expenditure of the circuit system which changes from the 2nd 
accumulation-of-electricity equipment and low voltage system electronic equipment to accuracy) of the aforementioned 
2nd accumulation-of-electricity equipment by the aforementioned low voltage system electronic equipment. Therefore, 
the amount of target power generation which the aforementioned generator motor control means set up according to the 
aforementioned input-and-output electric energy at the time of operation as a generator of the aforementioned generator 
motor is fluctuated according to the change in the energy expenditure of the 2nd accumulation-of-electricity equipment. 
For this reason, power generation energy which suited the energy expenditure of the 2nd accumulation-of-electricity 
equipment will be supplied to the 2nd accumulation-of-electricity equipment with controlling a generator motor based 
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onr this amount of target power generation through a pressure-lowering machine from a generator motor (charge). It can 
suppress being consumed by this by the circuit system to which the accumulation-of-electricity energy of the 1st 
accumulation-of-electricity equipment changes from the 2nd accumulation-of-electricity equipment and the 
aforementioned low voltage system electronic equipment, as a result the accumulation-of-electricity energy of the 1st 
accumulation-of-electricity equipment can be utilized as much as possible because of operation as a motor of a 
generator motor, and the required performance-traverse ability of vehicles can be secured. 

[0012] In this this invention, the control of a generator motor based on a setup and this of the above amounts of target 
power generation At the time of the slowdown of vehicles which operates it by transmitting the kinetic energy of 
vehicles to Rota of the aforementioned generator motor, using [ slowdown ] this generator motor as a generator 
(regeneration power generation operation) And although it may be made to perform this generator motor by transmitting 
the output of the aforementioned engine to Rota of the aforementioned generator motor also in which situation at the 
time of a cruise run of the vehicles operated as a generator, and/or idling operation Regeneration power generation 
operation of the generator motor at the time of a slowdown of vehicles can be performed without being accompanied by 
the fuel consumption of an engine. For this reason, in regeneration power generation operation at the time of a 
slowdown of vehicles, it is more desirable on energy efficiency to generate as many power generation energy of a 
generator motor as possible, and to charge the 1st accumulation-of-electricity equipment rather than setting up the 
amount of target power generation of a generator motor according to the aforementioned input-and-output electric 
energy. 

[0013] Then, in this invention, the aforementioned generator motor control means perform a setup of the 
aforementioned amount of target power generation according to the input-and-output electric energy of the 
aforementioned pressure-lowering machine at the time of a cruise run of the vehicles which operate the aforementioned 
generator motor as a generator by the output of the aforementioned engine, and/or idling operation. 
[0014] It becomes possible to make a generator motor generate enough much power generation energy, and to charge 
the 2nd accumulation-of-electricity equipment by this, on the occasion of regeneration power generation operation of 
the generator motor at the time of a slowdown of vehicles. Moreover, if it is at the time of a cruise run of vehicles, 
and/or idling operation By setting up the aforementioned amount of target power generation according to the 
aforementioned input-and-output electric energy It becomes possible to set up the necessary minimum amount of target 
power generation (for example, the amount of target power generation equal to the above-mentioned input-and-output 
electric energy) when holding down consumption of the accumulation-of-electricity energy of the aforementioned 2nd 
accumulation-of-electricity equipment and the 1st accumulation-of-electricity equipment by the circuit system of low 
voltage system electronic equipment. Consequently, the fuel consumption of the engine accompanying power 
generation of a generator motor can be stopped to the minimum. 

[0015] Moreover, it is desirable it not only to fill up a part for the energy expenditure of the 2nd accumulation-of- 
electricity equipment by the power generation energy, but to replace the accumulation-of-electricity energy of the 1st 
accumulation-of-electricity equipment with this invention at the time of operation as a generator of a generator motor, 
when securing sufficient power supply energy at the time of operation as a motor of a generator motor in the state with 
few amounts of accumulation of electricity of the 1st accumulation-of-electricity equipment and securing the required 
performance-traverse ability of vehicles. Moreover, since it becomes impossible to store the power generation energy in 
the 1st accumulation-of-electricity equipment in the state with the 1st accumulation-of-electricity equipment near a frill 
charge even if it performs regeneration power generation operation of a generator motor in the comparatively big 
amount of power generation at the time of a slowdown of vehicles, it is desirable to fill a part or all for energy 
expenditure of the 2nd accumulation-of-electricity equipment up by the accumulation-of-electricity energy of the 1st 
accumulation-of-electricity equipment, and to make the accumulation-of-electricity energy of this 1st accumulation-of- 
electricity equipment consume to some extent. That is, it is desirable to generate a generator motor so that the moderate 
accumulation-of-electricity state of the 1st accumulation-of-electricity equipment may be secured on the occasion of 
operation as a generator of a generator motor, when the required performance-traverse ability of vehicles secures and 
energy efficiency is raised. 

[0016] Then, in this invention, the aforementioned generator motor control means have a means to change the 
aforementioned amount of target power generation set up according to the input-and-output electric energy of the 
aforementioned pressure-lowering machine according to the amount of accumulation of electricity of the 
aforementioned 1st accumulation-of-electricity equipment. 

[0017] Thus, it enables the moderate amount of accumulation of electricity to hold, when the required performance- 
traverse ability of vehicles secures the amount of accumulation of electricity of the 1st accumulation-of-electricity 
equipment and energy efficiency is raised by what (it is made to fluctuate) the amount of target power generation 
according to the aforementioned input-and-output electric energy is suitably changed for according to the amount of 
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accumulation of electricity of the 1st accumulation-of-electricity equipment (remaining capacity). 
[0018] By this invention, more specifically in this case, the aforementioned generator motor control means When the 
amount of accumulation of electricity of the aforementioned 1st accumulation-of-electricity equipment consists within 
the limits of predetermined [ which was set to below the amount of accumulation of electricity of the full charge state ], 
The input-and-output electric energy of the aforementioned pressure-lowering machine is set up as the aforementioned 
amount of target power generation, and when this amount of accumulation of electricity is smaller than this 
predetermined range, the aforementioned amount of target power generation is set up more greatly than the input-and- 
output electric energy of the aforementioned pressure-lowering machine. 

[0019] Moreover, when it consists within the limits of predetermined [ with the amount of accumulation of electricity of 
the aforementioned 1st accumulation-of-electricity equipment smaller than the amount of accumulation of electricity of 
the full charge state ], the aforementioned generator motor control means set up the input-and-output electric energy of 
the aforementioned pressure-lowering machine as the aforementioned amount of target power generation, and when this 
amount of accumulation of electricity is larger than this predetermined range, they set up the aforementioned amount of 
target power generation smaller than the input-and-output electric energy of the aforementioned pressure-lowering 
machine. 

[0020] The method of a setup of these amounts of target power generation is used together, furthermore, the 
aforementioned generator motor control means When it consists within the limits of predetermined [ with the amount of 
accumulation of electricity of the aforementioned 1st accumulation-of-electricity equipment smaller than the amount of 
accumulation of electricity of the full charge state ], The input-and-output electric energy of the aforementioned 
pressure-lowering machine is set up as the aforementioned amount of target power generation. When this amount of 
accumulation of electricity is smaller than this predetermined range, The aforementioned amount of target power 
generation is set up more greatly than the input-and-output electric energy of the aforementioned pressure-lowering 
machine, and when this amount of accumulation of electricity is larger than this predetermined range, the 
aforementioned amount of target power generation is set up smaller than the input-and-output electric energy of the 
aforementioned pressure-lowering machine. 

[0021] Since power-generation energy at the time of operation as a generator of the generator motor in this state is 
supplied to this 2nd accumulation-of-electricity equipment with setting up the amount of target power generation at the 
time of operation as a generator of a generator motor as mentioned above the neither more nor less to the energy 
expenditure of the aforementioned 2nd accumulation-of-electricity equipment when the amount of accumulation of 
electricity of the aforementioned 1st accumulation-of-electricity equipment consists within the limits of 
[ aforementioned ] predetermined (charge), the amount of accumulation of electricity of the 1st accumulation-of- 
electricity equipment stops within the limits of [ aforementioned ] predetermined, and when it carries out [ being used 
for operation as a motor of a generator motor of the accumulation-of-electricity energy of the 1st accumulation-of- 
electricity equipment, etc. and ] and the amount of accumulation of electricity of this 1st accumulation-of-electricity 
equipment becomes smaller than the aforementioned predetermined range Since the bigger amount of target power 
generation than the aforementioned input-and-output electric energy is set up in the case of power generation of the 
generator motor in this state, **** supplemented with the accumulation-of-electricity energy of the 2nd accumulation- 
of-electricity equipment is supplemented also with the accumulation-of-electricity energy of the 1st accumulation-of- 
electricity equipment by the power generation energy of this generator motor. Therefore, the amount of accumulation of 
electricity of the 1st accumulation-of-electricity equipment returns to the amount [ predetermined / aforementioned ] of 
accumulation of electricity within the limits. Moreover, since the amount of target power generation smaller than the 
aforementioned input-and-output electric energy (the amount of target power generation of zero is included) is set up in 
the case of power generation of the generator motor in this state when the amount of accumulation of electricity of the 
1st accumulation-of-electricity equipment becomes larger than the aforementioned predetermined range, the 2nd 
accumulation-of-electricity equipment is supplemented with the accumulation-of-electricity energy of the 1st 
accumulation-of-electricity equipment. Therefore, the amount of accumulation of electricity of this 1st accumulation-of- 
electricity equipment decreases, and it returns within the limits of [ aforementioned ] predetermined. 
[0022] A generator motor which does in this way and maintains the amount of accumulation of electricity of the 1st 
accumulation-of-electricity equipment at the moderate amount of accumulation of electricity (the predetermined amount 
of accumulation of electricity within the limits) can be generated. 

[0023] Moreover, in this invention, the aforementioned pressure-lowering machine is a pressure-lowering machine 
controllable to two or more sorts of output voltage about the output voltage, and when the aforementioned 1st 
accumulation-of-electricity equipment is in an abbreviation full charge state, it is equipped with a means to control the 
output voltage of this pressure-lowering machine to the output voltage of the high-tension side. 
[0024] According to this, when the aforementioned 1st accumulation-of-electricity equipment is in an abbreviation full 
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charge state, more accumulation-of-electricity energy of the 1st accumulation-of-electricity equipment is charged by the 
2nd accumulation-of-electricity equipment through a pressure-lowering machine at the time of operation as a motor of a 
generator motor, and a halt of a generator motor of operation by controlling the output voltage of a pressure-lowering 
machine to the output voltage of the high-tension side. For this reason, the amount of accumulation of electricity of the 
1st accumulation-of-electricity equipment decreases from the foil charge state. That is, the amount of accumulation of 
electricity of the 1st accumulation-of-electricity equipment becomes that it is easy to be held at the amount of 
accumulation of electricity fewer than a full charge state. When operating a generator motor as a generator by the 
kinetic energy of vehicles as a result, at for example, the time of a slowdown of vehicles, (regeneration power 
generation operation), the power generation energy can be charged now convenient at the 1st accumulation-of- 
electricity equipment, and the energy efficiency of vehicles can be raised. 

[0025] Moreover, in this invention, further, the aforementioned generator motor is equipped with a means to make the 
aforementioned 1st accumulation-of-electricity equipment charge through a booster from the aforementioned 2nd 
accumulation-of-electricity equipment, while it is prepared possible [ starting of the aforementioned engine ] by 
operation as the motor and the amount of accumulation of electricity of the aforementioned 1st accumulation-of- 
electricity equipment is falling below to a predetermined value at the time of starting of this engine. 
[0026] That is, in the situation that the amount of accumulation of electricity of the 1st accumulation-of-electricity 
equipment falls below to the aforementioned predetermined value by long-term self-discharge etc., operates a generator 
motor as a motor with the accumulation-of-electricity energy of this 1st accumulation-of-electricity equipment, and 
cannot put an engine into operation, starting of an engine is attained from the aforementioned 2nd accumulation-of- 
electricity equipment by charging the 1st accumulation-of-electricity equipment through a booster. 
[0027] 

[Embodiments of the Invention] 1 operation form of this invention is explained with reference to drawing 1 or drawing 
9. 

[0028] , it shows the overall system configuration possessing the control unit of this operation form of hybrid vehicles, 
and, for an engine controller and 9, as for a gearbox controller and 1 1, a generator motor controller and 10 are [ the 
gearbox with which in the inside of drawing, and 1 an engine and 2 contain a generator motor and 3 contains a clutch 4, 
and 5 / the accumulation-of-electricity-equipment, the driving wheel for a vehicles-run in the accumulation-of- 
electricity-equipment and 7 and 8 ] generalization management controllers. [ drawing 1 ] [ ** 

[0029] An engine 1 is the main source of promotion of vehicles, is transmitting to a driving wheel 6 through Rota (not 
shown) of a generator motor 2, and a gearbox 3 from the output shaft (crankshaft) which does not illustrate the output, 
and makes it run vehicles. 

[0030] The detection equipment 13 (henceforth the E/G sensor 13) for detecting the operating state of the rotational 
frequency NE and intake pressure PB of this engine 1, the engine temperature TW, and the engine 1 containing opening 
thetath (henceforth throttle opening thetath) of the throttle valve (inhalation-of-air control valve) which is not illustrated 
is attached to this engine 1 . Detection data, such as the rotational frequency NE by this E/G sensor 13, are given to the 
engine controller 8. 

[0031] Furthermore, ignition 14a which lights the gaseous mixture of the fuel supplied to an engine 1 and air as a drive 
for operating this, fuel supply system 14b which supplies foel to an engine 1, and throttle actuator 14c which drives a 
throttle valve are attached to the engine 1. Hereafter, these drives 14a- 14c are generically called engine drive equipment 
14. 

[0032] The generator motor 2 is electrically connected to the power terminal of the positive/negative of the 1st 
accumulation-of-electricity equipment 5 through the energization control circuit 15 (henceforth PDU15) from which the 
Rota (not shown) was connected with the output shaft of an engine 1 at the same axle, and the armature coil (not shown) 
of this generator motor 2 was constituted by the regulator/inverter circuit. 

[0033] Operation as a motor which generates the auxiliary output (auxiliary vehicles driving force which combines with 
the output of an engine 1 and is transmitted to a driving wheel 7) which this generator motor 2 makes an energy source 
power currently stored in the 1st accumulation-of-electricity equipment 5, and assists the output of an engine 1 
(henceforth assistant operation), a part of output of the kinetic energy and the engine 1 which are transmitted from a 
driving wheel 7 side at the time of a slowdown of vehicles - an energy source - carrying out ~ the [ the 1st 
accumulation-of-electricity equipment 5 or ] - operation (henceforth power generation operation) as a generator which 
generates the power which charges 2 accumulation-of-electricity equipment 6 is performed alternatively each operation 
- the [ a generator motor 2, the 1st accumulation-of-electricity equipment 5, or ] - it is carried out by controlling the 
power transfer between 2 accumulation-of-electricity equipment 6 through the above PDU 15 

[0034] Moreover, a generator motor 2 is accompanied, it has detection equipment 16 (henceforth the G/M sensor 16) for 
detecting Current Igm and voltage Vgm of an armature coil of this generator motor 2, and the detection data based on 
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this G/M Censor 16 are given to the generator motor controller 9. 

[0035] The 1st accumulation-of-electricity equipment 5 stores the power of the about [ 100- 180V ] high voltage as a 
power supply for assistant operation of a generator motor 2, and is constituted from this operation form by the electric 
double layer capacitor. Detection equipment 17 (hereafter) for accompanying this 1st accumulation-of-electricity 
equipment 5, and detecting the charge and discharge current lb (current which flows between the power terminals of the 
positive/negative of the 1st accumulation-of-electricity equipment 5) and terminal voltage Vb (generated voltage 
between the power terminals of the positive/negative of accumulation-of-electricity equipment 5) of this accumulation- 
of-electricity equipment 5, respectively the U/C sensor 17 - saying ~ it has and the detection data based on this U/C 
sensor 17 are given to the electrical power system controller 1 1 as data for grasping the amount of accumulation of 
electricity of the 1st accumulation-of-electricity equipment 5 In this case, the charge and discharge current lb which the 
U/C sensor 17 detects has the charging current which flows into the 1st accumulation-of-electricity equipment 5, and the 
discharge current which flows out of the 1st accumulation-of-electricity equipment 5, and this sensor 17 distinguishes 
those current and makes detection possible. In addition, with this operation form, as the 1st accumulation-of-electricity 
equipment 5, although the electric double layer capacitor is used, you may use rechargeable batteries, such as a battery. 
[0036] The 2nd accumulation-of-electricity equipment 6 Each aforementioned controllers 8-12 and ignition 14a, The 
audio equipment which is not illustrated is what stores the power for operating the low voltage system electronic 
equipment 18 (electronic equipment which operates using the power supply of voltage (for example, 12 V) lower than 
the voltage of the 1st accumulation-of-electricity equipment 5 (a circuit being included)) carried in vehicles, with this 
operation form For example, it is constituted by the battery (rechargeable batteries, such as a lead accumulator) of 12 V. 
[0037] It connects with the low voltage system electronic equipment 18, and also the power terminal of the 
positive/negative of this 2nd accumulation-of-electricity equipment 6 is connected to the output terminal of the 
positive/negative of the 1st accumulation-of-electricity equipment 5 through the pressure-lowering machine 19 (DC to 
DC converter) from the 1st accumulation-of-electricity equipment 5 or the generator motor 2 under power generation 
operation to receive power. Furthermore, the power terminal of the positive/negative of the 2nd accumulation-of- 
electricity equipment 6 is connected to the power terminal of the positive/negative of the 1st accumulation-of-electricity 
equipment 5 through the booster 20 (DC to DC converter) so that electric power can be supplied to the 1st 
accumulation-of-electricity equipment 5 side in the accumulation-of-electricity energy of this 2nd accumulation-of- 
electricity equipment 6. 

[0038] In addition, with this operation gestalt, although the battery is used as the 2nd accumulation-of-electricity 
equipment 6, you may use an electric double layer capacitor etc. like the 1st accumulation-of-electricity equipment 5. 
[0039] Moreover, it is the input current Ii to this pressure-lowering machine 19 in order to detect the power which 
accompanies the pressure-lowering machine 19 and is inputted into this pressure-lowering machine 19 from the 1st 
accumulation-of-electricity equipment 5 or the generator motor 2 under power generation operation. And it has the 
sensor 21 (henceforth the pressure-lowering machine power sensor 21) which detects input voltage Vi. And input 
current Ii by this pressure-lowering machine power sensor 21 And each detection data of input voltage Vi is given to the 
electrical power system controller 11, and makes detectable input power (=Ii and Vi) to the pressure-lowering machine 
19 by those detection values Ii and the product of Vi. 

[0040] In addition, the pressure-lowering machine 19 is the voltage [ a little ] Vf (> Vs.) higher than the voltage Vs (for 
example, 12.5V) which is equivalent to the terminal voltage in the standard accumulation-of-electricity state (state near 
a full charge) of the 2nd accumulation-of-electricity equipment 6 in the output voltage, and the terminal voltage in the 
full charge state of the 2nd accumulation-of-electricity equipment 6. For example, change control is enabled 
alternatively 14.3 V. The following and voltage Vs Low-tension side output voltage and voltage Vf are called high- 
tension-side output voltage. 

[0041] A gearbox 3 carries out on/off of the power transfer between an engine 1 and a generator motor 2, and a driving 
wheel 6 by operation of a clutch 4, or changes gears the power transfer, and the actuator 22 to which this gear change 
operation and on/off operation of a clutch 4 are made to perform is attached. Furthermore, the detection equipment 23 
(henceforth the T/M sensor 23) which detects the operating state of the gearboxes 3, such as the operation position SP of 
the gear change control lever which is not illustrated for the operator of vehicles setting the operating state to this 
gearbox 3, is attached, and the detection data of this T/M sensor 23 are given to the gearbox controller 10. 
[0042] Each aforementioned controllers 8-12 are constituted using a microcomputer, and they are connected through the 
bus line BL so that various kinds of data transfer can be performed mutually. 

[0043] The controller by which the engine controller 8 controls operation of an engine 1 through the aforementioned 
engine drive equipment 14, the controller by which the generator motor controller 9 controls operation of a generator 
motor 2 through the above PDU 15, and the gearbox controller 10 are controllers which control operation of a gearbox 3 
(a clutch 4 is included) through the aforementioned actuator 22 among these controllers 8-12. 
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[0044] Moreover, the grasp of the amount of accumulation of electricity of the 1st accumulation-of-electricity 
equipment 5 (remaining capacity) based on the detection data (the charge and discharge current lb and terminal voltage 
Vb of accumulation-of-electricity equipment 5) of the aforementioned U/C sensor 16 in the electrical power system 
controller 1 1, It is the controller which performs grasp of the input power (=Ii and Vi) to the pressure-lowering machine 
19 based on the detection data (the input current Ii and input voltage Vi to the pressure-lowering machine 19) of the 
aforementioned pressure-lowering machine power sensor 21, change control of the output voltage of the pressure- 
lowering machine 19, motion control of a booster 20, etc. 

[0045] In this case, grasp of the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 
is performed as follows, for example, namely, the product of the charge and discharge current lb and terminal voltage 
Vb which are detection data of the U/C sensor 16, the [ i.e., ], — from the full charge state of the 1st accumulation-of- 
electricity equipment 5, the charge-and-discharge power (electric discharge power is made positive and charge power is 
made negative) of 1 accumulation-of-electricity equipment 5 is computed serially, and is integrated (accumulation) And 
the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 (remaining capacity) is 
grasped by subtracting this integrated value from the amount of total energies (capacity in a full charge state) which can 
be emitted in the full charge state of the 1st accumulation-of-electricity equipment 5. in addition, the technique for 
grasping the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 - in addition, 
various technique — it is — the [ for example, ] — you may make it grasp the amount of accumulation of electricity, 
performing amendment according to the temperature of 1 accumulation-of-electricity equipment 5, or may make it grasp 
the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 only with terminal voltage 
Vb 

[0046] Moreover, the generalization management controller 12 is a controller which bears generalization management 
processing of the system of this operation gestalt of operation, the target operating state (concrete — the target output of 
an engine 1 — ) of the engine 1 corresponding to the grasped operational status in grasping the operational status as 
which vehicles are required ****, or a generator motor 2 It opts for the target auxiliary output at the time of assistant 
operation of a generator motor 2, or the target power generation output at the time of power generation operation, and 
processes directing it for the engine controller 8 or the generator motor controller 9 etc. 

[0047] In order to perform the processing, various data (for example, data, such as the rotational frequency NE of an 
engine 1, and the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5, input power 
to the pressure-lowering machine 19) are given to this generalization management controller 12 from other controllers 
8-11, and also it is the vehicle speed Vcar. The detection data of the sensor 25 which detects the control input Ap 
(henceforth the accelerator control input Ap) of the accelerator pedal which neither the sensor 24 to detect nor vehicles 
illustrates are given. 

[0048] In addition, when it is made to correspond to the composition of this invention, the generator motor controller 9 
and the generalization management controller 12 are equivalent to generator motor control means. 
[0049] Next, the operation of the hybrid vehicles of this operation gestalt is explained. 

[0050] The aforementioned generalization management controller 12 performs main routine processing shown in the 
flow chart of drawing 2 in a predetermined control cycle at the time of operation of vehicles (state where operation of an 
engine 1 is performed). 

[0051] Namely, while the electrical power system controller 1 1 acquires the data which are the current value of the 
amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 grasped serially, and the input 
power (=Ii-Vi) of the pressure-lowering machine 19 from this electrical power system controller 1 1, the generalization 
management controller 12 Vehicle speed Vcar And the detection data of the accelerator control input Ap are acquired 
from sensors 24 and 25, respectively, and the rotational frequency NE of the engine 1 by the E/G sensor 13, the 
detection data of throttle opening thetath, etc. are further acquired through the engine controller 8 (STEP 2-1). 
[0052] Subsequently, it judges whether the generalization management controller 12 is the mode in which the output of 
this engine 1 performs power generation operation of a generator motor 2 suitably, the operation mode of vehicles 
stopping idling operation mode, i.e., vehicles, and performing idling operation of an engine 1 (STEP 2-2). This 
judgment is made by whether for it to be throttle opening thetath**0 and to be vehicle speed Vcar **0, and when it is 
thetath**0 and Vcar **0, it is judged that it is idling operation mode. 

[0053] In this judgment, when the operation mode of vehicles is idling operation mode, processing for controlling the 
output voltage of the pressure-lowering machine 19 is performed (STEP 2-3), and control processing further for idling 
operation modes is performed (STEP 2-4). 

[0054] Furthermore, the generalization management controller 12 carries out sub routine processing shown in the flow 
chart of drawin g 3 to a detail by the above STEP 2-3. That is, it judges whether the generalization management 
controller 12 is more than predetermined value CI (refer to drawing 7 ) that the present amount of accumulation of 
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electricity of the 1st accumulation-of-electricity equipment 5 acquired with the above STEP 2-1 defined small a little 
rather than the amount of accumulation of electricity in the full charge state of this 1st accumulation-of-electricity 
equipment 5 (STEP 3-1). And in being amount >=Cof accumulation of electricity 1, the output voltage of the pressure- 
lowering machine 19 is set as the aforementioned high-tension-side output voltage Vf (14.3 V) (when the 1st 
accumulation-of-electricity equipment 5 is in an abbreviation full charge state) (STEP 3-2), and it directs it for the 
electrical power system controller 1 1 (STEP 3-4). Moreover, in being amount <Cof accumulation of electricity 1, the 
output voltage of the pressure-lowering machine 19 is set as the aforementioned low-tension side output voltage Vs 
(12.5V) (STEP 3-3), and it directs it for the electrical power system controller 1 1 (STEP 3-4). 
[0055] In addition, the electrical power system controller 1 1 for which the output voltage of the pressure-lowering 
machine 19 was directed as mentioned above controls the output voltage of the pressure-lowering machine 19 according 
to the directions. 

[0056] Moreover, in the above STEP 2-4, the generalization management controller 12 performs sub routine processing 
shown in the flow chart of drawing 4 . That is, the generalization management controller 12 calculates the desired value 
C2 of the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 according to the data 
table beforehand defined as shown in drawing 7 from the present vehicle speed Vcar acquired with the above STEP 2-1 
(**0) (STEP 4-1). In addition, since it is what is used also in the below-mentioned cruise power generation mode, the 
data table of drawin g 7 is the vehicle speed Vcar. Although it responds and desired value C2 changes, you may make it 
set up well also as a fixed value defined beforehand the desired value C2 of the amount of accumulation of electricity of 
the 1st accumulation-of-electricity equipment 5 in idling operation mode in a mode different from cruise power 
generation mode. 

[0057] Subsequently, it is the specified quantity delta (> 0.) from the above-mentioned desired value C2 about the 
present amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 which acquired the 
generalization management controller 12 by STEP 2-1. This operation gestalt compares with a predetermined value 
(C2-delta) (see drawing 7 ) only with a small fixed value (STEP 4-2). And when it is amount of accumulation of 
electricity <C2-delta (i.e., when the amount of accumulation of electricity becomes small above to some extent rather 
than the aforementioned desired value C2), the amount of target power generation by power generation operation of a 
generator motor 2 is set as a value only with the bigger specified quantity alpha 1 than the present input power (=Ii-Vi) 
of the pressure-lowering machine 19 which the electrical power system controller 1 1 has grasped (STEP 4-3). In 
addition, although considered as the fixed value (constant value), you may make it set up suitably the above-mentioned 
specified quantity alpha 1 in this case in adjustable with this operation gestalt according to the operational status of an 
engine 1 etc. 

[0058] On the other hand, in being amount of accumulation of electricity >=C2-delta in STEP 4-2 Further the 
generalization management controller 12 the present amount of accumulation of electricity of the 1st accumulation-of- 
electricity equipment 5 When the amount of accumulation of electricity becomes large above to some extent rather than 
the aforementioned desired value C2 when it is amount of accumulation of electricity >=C2+delta as compared with a 
predetermined value (C2+delta) (see draw ing 7 ) only with the aforementioned bigger specified quantity delta than the 
aforementioned desired value C2 (STEP 4-4) namely The amount of target power generation by power generation 
operation of a generator motor 2 is set as "0" (value smaller than the present input power of the pressure-lowering 
machine 19) (STEP 4-5). In addition, the predetermined value (C2+delta) in comparison with the present amount of 
accumulation of electricity of the 1st accumulation-of-electricity equipment 5 is a value not more than predetermined 
value CI compared at STEP 3-1 of aforementioned drawing 3 in STEP 4-4 (C2+ delta<=C 1). 
[0059] Moreover, when it is amount of accumulation of electricity <C2+delta in STEP 4-4 (i.e., when the amount of 
accumulation of electricity is a value near the aforementioned desired value C2) (it is amount of C2-delta<= 
accumulation of electricity <C2+delta at this time), the amount of target power generation by power generation 
operation of a generator motor 2 is set as the present input power of the pressure-lowering machine 19 (STEP 4-6). 
[0060] The generalization management controller 12 which set up the amount of target power generation of the 
generator motor [ in / idling operation mode / as mentioned above ] 2 directs the amount of target power generation for 
the generator motor controller 9 (STEP 4-7). 

[0061] At this time, the generator motor controller 9 is current Igm of the armature coil given from the aforementioned 
G/M sensor 16. And voltage Vgm The electric supply from a generator motor 2 to the 1st accumulation-of-electricity 
equipment 5 side is controlled through PDU15 to become the amount of target power generation the amount of power 
generation of the generator motor 2 grasped with detection data was instructed to be. Thereby, a generator motor 2 
generates the power generation energy of the aforementioned amount of target power generation, and outputs it to the 
1st accumulation-of-electricity equipment 5 side through PDU15 (however, power generation operation of a generator 
motor 2 is not performed at the time of amount =of target power generation 0). 
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[0062] In kddition, holding the rotational frequency NE of an engine 1 to a necessary idling engine speed, it controls 
throttle opening thetath of an engine 1 etc. through engine drive equipment 14 so that the output of the engine 1 which 
suited the amount of target power generation at the time of power generation operation of a generator motor 2 is 
obtained, and the engine controller 8 makes the output of an engine 1 give Rota of a generator motor 2 in this idling 
operation mode. Moreover, the gearbox controller 10 controls a clutch 4 by the actuator 22 in the cutting state. 
[0063] When the operation mode of vehicles is not [ in / STEP 2-2 / return to explanation of drawin g 2 and ] idling 
operation mode (when it is among a rolling stock run), the data table beforehand defined as the generalization 
management controller 12 was shown in the solid line r of drawing 8 is followed, and it is the present vehicle speed 
Vcar. It asks for the rolling-stock-run resistance (vehicles promotion output required in order to maintain the present 
vehicle speed Vcar and to make it run vehicles) which can be set (STEP 2-5). 

[0064] Moreover, from the present accelerator control input Ap acquired by STEP 2-1, and the present rotational 
frequency NE of an engine 1, when operating an engine 1 at throttle opening thetath and the rotational frequency NE 
proportional to the accelerator control input Ap, it asks for the generalization management controller 12 on the map 
which defined beforehand the output (henceforth engine power) which this engine 1 generates (STEP 2-6). In addition, 
the engine power in the state (Ap**0) where the accelerator control input Ap is small enough is "0." 
[0065] Furthermore, it asks for the generalization management controller 12 on the map which was able to define the 
total target promotion output of the vehicles demanded beforehand from the present accelerator control input Ap 
acquired by STEP 2-1, and the present rotational frequency NE of an engine 1 (STEP 2-7). This target promotion output 
is equivalent to the desired value of total with the output of an engine 1, and the auxiliary output of a generator motor 2, 
when making it run vehicles only by the output of an engine 1, and it is equivalent to the target output of this engine 1, 
the output of an engine 1 and the auxiliary output by assistant operation of a generator motor 2 are combined and it 
makes it run vehicles. In addition, this target promotion output is also "0" in the state (Ap**0) where the accelerator 
control input Ap is small enough. 

[0066] Subsequently, the generalization management controller 12 is completely like processing of the above STEP 2-3, 
after controlling the output voltage of the pressure-lowering machine 19 (STEP 2-8.). It judges whether it is the 
slowdown regeneration mode in which vehicles are slowed down, the operation mode of reference and vehicles giving 
the kinetic energy of vehicles to a generator motor 2 for drawing 3 , and performing power generation operation 
(regeneration power generation operation) of this generator motor 2 (STEP 2-9). This judgment is made by whether the 
engine power for which it asked with the above STEP 2-6 is "0", and when it is engine power =0, it is judged that it is 
slowdown regeneration mode. 

[0067] In this judgment, when the operation mode of vehicles is slowdown regeneration mode, the generalization 
management controller 12 performs control processing in this slowdown regeneration mode (STEP 2-10). 
[0068] That is, the generalization management controller 12 is the present vehicle speed Vcar which acquired the 
amount of target power generation by regeneration power generation operation of a generator motor 2 by STEP 2-1 . It 
asks on the map beforehand defined from the rotational frequency NE (this is equal to the rotational frequency of a 
generator motor 2 with this operation gestalt) of an engine 1, and the amount of target power generation is directed for 
the generator motor controller 9. Moreover, the generalization management controller 12 sets the target output of an 
engine 1 to "0", and directs this for the engine controller 8. 

[0069] At this time, the engine controller 8 which was able to give the above-mentioned directions performs valve 
closing of the throttle valve of an engine, a halt of the fuel supply to an engine 1, and a halt of ignition processing with 
the aforementioned engine drive equipment 14, and Rota of the generator motor 2 connected with the output shaft of 
this engine 1 and this makes it the state where a rotation drive is carried out by the kinetic energy of the vehicles 
transmitted from the driving wheel 7 side of vehicles. 

[0070] Moreover, the generator motor controller 9 for which the aforementioned amount of target power generation was 
directed controls the electric supply from this generator motor 2 to the 1st accumulation-of-electricity equipment 5 side 
through PDU1 5 so that the amount of power generation of a generator motor 2 turns into the directed amount of target 
power generation like the case of the aforementioned idling operation mode. Thereby, a generator motor 2 performs 
regeneration power generation operation in the amount of target power generation, and outputs PDU15 for the power 
generation energy to the 1st accumulation-of-electricity equipment 5 side. 

[0071] In addition, let more fundamentally than the input power (this is equivalent to the power consumption of the 
circuit system which consists of the 2nd accumulation-of-electricity equipment 6 and the low voltage system electronic 
equipment 1 8) of the pressure-lowering machine 19 the amount of target power generation of the generator motor 2 in 
slowdown regeneration mode be a thing big enough. On the other hand, when the operation mode of vehicles is not 
slowdown regeneration mode in judgment of the above STEP 2-9 (engine power > when it is 0), it judges whether the 
generalization management controller 12 is the cruise power generation mode in which a cruise run (run with the degree 
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of abbreviation fixed speed) of vehicles is performed, the operation mode of vehicles giving a part of output of an 
engine 1 to a generator motor 2, and performing suitably power generation operation of this generator motor 2 next, 
(STEP 2-11). This judgment is made by whether the engine power for which it asked with the above STEP 2-6 is below 
the running resistance for which it asked by STEP 2-5, and when it is engine power <= running resistance, it is judged 
that it is cruise power generation mode (when engine power consists in the area B of drawing 8 ). 
[0072] And in this judgment, when the operation mode of vehicles is cruise power generation mode, the generalization 
management controller 12 performs control processing in cruise power generation mode as follows (STEP 2-12). 
[0073] That is, the flow chart of drawing 5 is referred to and the generalization management controller 12 is the present 
vehicle speed Vcar like the case of the aforementioned idling operation mode first. According to the data table of shell 
aforementioned drawing 7 , the desired value C2 of the amount of accumulation of electricity of the 1st accumulation- 
of-electricity equipment 5 is calculated (STEP 5-1). In addition, in the data table of drawin g 7 , the desired value C2 of 
the amount of accumulation of electricity in the usual vehicle speed at the time of a run of a highway (vehicle speed 
around km [ 90-100 //h ]) is more highly set up rather than other vehicle speed. 

[0074] Furthermore, the generalization management controller 12 measures the present amount of accumulation of 
electricity of the 1st accumulation-of-electricity equipment 5 with a predetermined value (C2-delta) (see drawing 7 ) 
only with the aforementioned specified quantity delta smaller than the above-mentioned desired value C2 like the case 
of idling operation mode (STEP 5-2). And in being amount of accumulation of electricity <C2-delta, it sets the amount 
of target power generation by power generation operation of a generator motor 2 as a value only with the bigger 
specified quantity alpha 2 than the present input power (=Ii-Vi) of the pressure-lowering machine 19 (STEP 5-3). in 
addition, a margin output (what deducted the running resistance for which it asked by STEP 2-5 from the engine power 
for which it asked by STEP 2-6) of as opposed to [ in the above-mentioned specified quantity alpha 2 in this case ] the 
running resistance of the aforementioned engine power at this operation gestalt and the present vehicle speed Vcar from 
- the map defined beforehand determines That is, the specified quantity alpha 2 added to the input power of the 
pressure-lowering machine 19 by STEP 5-3 is the aforementioned margin output and the vehicle speed Vcar. It is the 
value to which it responded. 

[0075] On the other hand, in being amount of accumulation of electricity >=C2-delta in STEP 5-2 Further the 
generalization management controller 12 the present amount of accumulation of electricity of the 1st accumulation-of- 
electricity equipment 5 When the amount of accumulation of electricity becomes large above to some extent rather than 
the aforementioned desired value C2 when it is amount of accumulation of electricity >=C2+delta as compared with a 
predetermined value (C2+delta) (see drawing 7 ) only with the aforementioned bigger specified quantity delta than the 
aforementioned desired value C2 (STEP 5-4) namely The amount of target power generation by power generation 
operation of a generator motor 2 is set as "0" (value smaller than the present input power of the pressure-lowering 
machine 19) (STEP 5-5). 

[0076] moreover, when it is amount of accumulation of electricity <C2+delta in STEP 5-4 (i.e., when the amount of 
accumulation of electricity is a value near the aforementioned desired value C2) (it is amount of C2-delta<= 
accumulation of electricity <C2+delta at this time) the generalization management controller 12 - further - the present 
input power of the pressure-lowering machine 19 - the aforementioned margin output (= engine power-running 
resistance) and the present vehicle speed Vcar from - it compares with the amount of standard power generation of the 
generator motor 2 for which it asked on the map defined beforehand (STEP 5-6) In this case, the above-mentioned 
amount of standard power generation is set to the value small fundamental enough, and the input power of the pressure- 
lowering machine 19 is usually more than the amount of standard power generation. 

[0077] And the generalization management controller 12 sets the amount of target power generation by power 
generation operation of a generator motor 2 as the present input power of the pressure-lowering machine 19, when it is 
the amount of input power >= standard power generation of the pressure-lowering machine 19 (STEP 5-7), and when it 
is the amount of input power < standard power generation of the pressure-lowering machine 19, it sets the amount of 
target power generation of a generator motor 2 as the above-mentioned amount of standard power generation (STEP 5- 

[0078] The generalization management controller 12 which set up the amount of target power generation of the 
generator motor [ in / cruise power generation mode / as mentioned above ] 2 directs the amount of target power 
generation for the generator motor controller 9 (STEP 5-9). 

[0079] At this time, the generator motor controller 9 controls the electric supply from a generator motor 2 to the 1st 
accumulation-of-electricity equipment 5 side through PDU15 like the case of the aforementioned idling operation mode. 
Thereby, a generator motor 2 generates the power generation energy of the aforementioned amount of target power 
generation, and outputs it to the 1st accumulation-of-electricity equipment 5 side through PDU15 (however, power 
generation operation of a generator motor 2 is not performed at the time of amount =of target power generation 0). 
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[0080] In addition, in this cruise power generation mode, the generalization management controller 12 directs it for the 
output which added an outputted part equivalent to the amount of target power generation of a generator motor 2 to the 
target vehicles promotion output for which it asked with the above STEP 2-7 for the engine controller 8 as a target 
output of an engine 1 . And throttle opening thetath of an engine 1, the amount of fuel supply, and ignition timing are 
determined that this engine controller 8 makes an engine 1 generate the directed target output, referring to the detection 
data based on the aforementioned E/G sensor 13, and the output of an engine 1 is controlled by directing it to engine 
drive equipment 14. 

[0081] When it returns to explanation of drawing 2 and the operation mode of vehicles is not cruise power generation 
mode in judgment of the above STEP 2-1 1 (when it is engine power > running resistance.) The control processing of the 
assistant run mode in which an acceleration run of vehicles is performed (however, assistant operation of a generator 
motor 2 may not be performed) is carried out, the generalization management controller 12 combining the output of an 
engine 1, and the auxiliary output by assistant operation of a generator motor 2, and transmitting them to the chiving 
wheel 7 of vehicles, when engine power consists in the area A of drawing 8 (STEP 2-13). In this control processing, the 
generalization management controller 12 performs processing shown in the flow chart of drawing 6 . 
[0082] That is, it is the rate K of an assignment of the auxiliary output by assistant operation of the generator motor 2 to 
the target vehicles promotion output which asked for the generalization management controller 12 with the above STEP 
2-7 first (= auxiliary output / target vehicles promotion output.). 0<=K<1 is calculated according to the data table of 
drawing 9 from the present amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 
(STEP 6-1). In this case, the above-mentioned rate K of an assignment is the lower limit Cmin predetermined in the 
amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5. It is referred to as K= 0 in the 
following state, and the amount of accumulation of electricity is a lower limit Cmin. In the large state, fundamentally, it 
is determined that the rate K of an assignment becomes large, so that this amount of accumulation of electricity is large. 
[0083] The generalization management controller 12 permission/disapproval of assistant operation of a generator motor 
2, respectively Subsequently, a value "1", The value of flag AS/FLG expressed with "0" is "0" (the initial value of flag 
AS/FLG is "0"). And if it puts whether variation deltaAp per unit time of the accelerator control input Ap acquired for 
every control cycle with the above STEP 2-1 (change speed of the accelerator control input Ap) is an increase side in 
this control input Ap, and is larger than a predetermined value (> 0) in another way It judges whether the acceleration 
demand which gets into the accelerator pedal (not shown) of vehicles comparatively greatly in the state where assistant 
operation of a generator motor 2 has not begun arose (STEP 6-2). In addition, a predetermined value [ / variation 
deltaAp of the accelerator control input Ap ] is the vehicle speed Vcar in this case. It responds and sets up and, 
fundamentally, is the vehicle speed Vcar. This predetermined value is enlarged, so that it is large. 
[0084] When the conditions of STEP 6-2 are satisfied at this time, the generalization management controller 12 judges 
whether the rate K of an assignment for which it asked by STEP 6-1 is "0" (STEP 6-3). And in a situation with it there 
are few amounts of accumulation of electricity of the 1st accumulation-of-electricity equipment 5, and difficult [ to 
perform assistant operation of a generator motor 2 smoothly ], when it is K= 0, in order to make this assistant operation 
into disapproval, the value of flag AS/FLG is set as "0" (STEP 6-4). Moreover, when it is K!=0 (K> 0) in STEP 6-3 
(i.e., when the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 is in the state 
where assistant operation of a generator motor 2 can be performed), in order to permit assistant operation, the value of 
flag AS/FLG is set as " 1 " (STEP 6-5). 

[0085] On the other hand, when the conditions of the above STEP 6-2 are not satisfied, or after setting up the value of 
flag AS/FLG by STEP 6-4 or STEP 6-5 (when variation deltaAp of the accelerator control input Ap is small, or the 
value of flag AS/FLG is already set as "1" and assistant operation is permitted), the generalization management 
controller 12 judges the value of flag AS/FLG (STEP 6-6). At this time, in being AS/FLG=1, at the time of (the 
authorized state of assistant operation), and assistant operation of a generator motor 2, a target auxiliary output is set as 
the value which carried out the multiplication of the aforementioned rate K of an assignment to the aforementioned 
target vehicles promotion output (STEP 6-7), and it directs this target auxiliary output for the generator motor controller 
9 (STEP 6-8). in addition - this target auxiliary output - the need - responding - throttle opening thetath, and the 
aforementioned margin output and the vehicle speed Vcar etc. - you may be made to perform amendment which 
responded 

[0086] Moreover, by judgment of STEP 6-6, in being AS/FLG=0, (the disapproval state of assistant operation) and the 
generalization management controller 12 perform control processing (refer to drawing 5 ) in the cruise power generation 
mode mentioned above (STEP 6-9). 

[0087] When the target auxiliary output of a generator motor 2 is directed for the generator motor controller 9, in STEP 
6-8, as mentioned above this generator motor controller 9 While making electric power supply to a generator motor 2 
through PDU15 from the 1st accumulation-of-electricity equipment 5 and making assistant operation of this generator 



:'":^";;t': , VVW!ir::.r- • "1 



t 



'*'' " ' ■ /.".'A •• :.:M 

■i t u 



. k * 
1 * ^ 



Page 12 of 13 

mtrtor 2 perform The amount of electric supply from accumulation-of-electricity equipment 5 to a generator motor 2 
(input power to a generator motor 2) is controlled through PDU15 to become the target auxiliary output the auxiliary 
output which a generator motor 2 generates at this time was instructed to be. 

[0088] Moreover, in this case, the aforementioned generalization management controller 12 considers the part which 
deducted the target auxiliary output of the generator motor 2 determined by STEP 6-8 from the aforementioned target 
vehicles promotion output as the target output (= target vehicles promotion output-target auxiliary output) of an engine 
1, and directs it for the engine controller 8. And throttle opening thetath of an engine 1, the amount of fuel supply, and 
ignition timing are determined that the engine controller 8 which received these directions makes an engine 1 generate 
the directed target output like the case in the above-mentioned cruise power generation mode, and the output of an 
engine 1 is controlled by directing it to engine drive equipment 14. 

[0089] In addition, the generator motor 2 in case control processing in cruise power generation mode is performed by 
the above STEP 6-9, and the motion control of an engine 1 are completely the same as that of the case where the above 
STEP 2-12 explains. 

[0090] [ when the operation mode of vehicles is idling operation mode by the operation of the system of this operation 
gestalt explained above, or when it is cruise power generation mode ] When the amount of accumulation of electricity of 
the 1st accumulation-of-electricity equipment 5 consists in the predetermined range near the desired value C2 (in the 
case of amount of C2-delta<= accumulation of electricity <C2+delta), fundamentally, the amount of target power 
generation of a generator motor 2 is set as the input power (this is equivalent to a part for the energy expenditure of the 
2nd accumulation-of-electricity equipment 6) of the pressure-lowering machine 19. Therefore, only the 2nd 
accumulation-of-electricity equipment 6 is supplemented with the power generation energy by power generation 
operation of the generator motor 2 in this case the neither more nor less through the pressure-lowering machine 19. For 
this reason, the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 is held at the 
about [ desired value C2 ] proper amount of accumulation of electricity so that the accumulation-of-electricity energy of 
the 1st accumulation-of-electricity equipment 5 may be supplied to the 2nd accumulation-of-electricity equipment 6 side 
and may not decrease. Consequently, in case assistant operation of a generator motor 2 is performed, the situation where 
the amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 is insufficient, and it 
becomes impossible to perform smooth assistant operation can be prevented. 

[0091] moreover, in idling operation mode or cruise power generation mode, when the amount of accumulation of 
electricity of the 1st accumulation-of-electricity equipment 5 is less than predetermined value C2-delta Since the amount 
of target power generation of a generator motor 2 is set as the value which added the specified quantity alpha 1 or alpha 
2 to the input power of the pressure-lowering machine 19 A residual part (part equivalent to the specified quantity alpha 
1 or alpha 2) is charged by the 1st accumulation-of-electricity equipment 5 at the same time the 2nd accumulation-of- 
electricity equipment 6 is supplemented with a part of power generation energy (part equivalent to the input power of 
the pressure-lowering machine 19) by power generation operation of a generator motor 2 the neither more nor less 
through the pressure-lowering machine 19. Therefore, the amount of accumulation of electricity of the 1st 
accumulation-of-electricity equipment 5 returns to the about [ desired value C2 ] proper amount of accumulation of 
electricity, and assistant operation of a generator motor 2 can be equipped with it. 

[0092] Furthermore, in idling operation mode or cruise power generation mode, since the amount of target power 
generation of a generator motor 2 is set as "0" and power generation of a generator motor 2 is not performed when the 
amount of accumulation of electricity of the 1st accumulation-of-electricity equipment 5 is in the state more than 
predetermined value C2+delta, a part for the energy expenditure of the 2nd accumulation-of-electricity equipment 6 is 
filled up through the pressure-lowering machine 19 from the 1st accumulation-of-electricity equipment 5. Especially, in 
this case, above predetermined value CI (>=C2+delta), when the amount of accumulation of electricity of the 1st 
accumulation-of-electricity equipment 5 is in an abbreviation full charge state Since the output voltage of the pressure- 
lowering machine 19 is controlled by the high-tension-side output voltage Vf (14.3V), Since there is nothing and further 
charge of this 2nd accumulation-of-electricity equipment 6 is performed as this 2nd accumulation-of-electricity 
equipment 6 is supplemented with a part for the energy expenditure of the 1st accumulation-of-electricity equipment 5 
to the 2nd accumulation-of-electricity equipment 6, the amount of accumulation of electricity of the 1st accumulation- 
of-electricity equipment 5 decreases toward the amount of accumulation of electricity near the desired value CI 
promptly. Consequently, when the operation mode of vehicles changes to the aforementioned slowdown regeneration 
mode in which regeneration power generation operation of the generator motor 2 by the kinetic energy of vehicles is 
performed, it is in the state where the 1st accumulation-of-electricity equipment 5 can accept the power generation 
energy by regeneration power generation operation of a generator motor 2, the power generation energy by the 
regeneration power generation operation can be charged to the 1st accumulation-of-electricity equipment 5 convenient, 
and ****** energy efficiency can be raised. In addition, most is charged by the 1st accumulation-of-electricity 
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equipment 5 although a part of power generation energy of the generator motor 2 in slowdown regeneration mode is 
supplied to the 2nd accumulation-of-electricity equipment 6 side through the pressure-lowering machine 19. 
[0093] Thus, by the hybrid vehicles of this operation gestalt, the amount of accumulation of electricity of this 1st 
accumulation-of-electricity equipment 5 can be held in the proper amount near the desired value CI in idling operation 
mode or cruise power generation mode by performing power generation operation of the generator motor 2 according to 
the input power of the pressure-lowering machine 19, stopping the electric supply from the 1st accumulation-of- 
electricity equipment 5 to the 2nd accumulation-of-electricity equipment 6 side to necessary minimum. Consequently, 
the regeneration power generation energy of the generator motor [ in / slowdown regeneration mode / both ] 2 which 
can utilize effectively / because of assistant operation of a generator motor 2 / as much as possible the accumulation-of- 
electricity energy of the 1st accumulation-of-electricity equipment 5 can be charged as much as possible at the 1st 
accumulation-of-electricity equipment 5, and the energy efficiency of vehicles can be raised. 

[0094] Although the operation explained above is an operation at the time of operation of vehicles, in case an engine 1 
is put into operation at the time of the start up of vehicles, the following operations are performed with this operation 
gestalt. 

[0095] By the high BURITSU vehicles of this operation gestalt, on the occasion of starting of an engine 1, the generator 
motor controller 9 operates a generator motor 2 as a motor (starter motor), and performs cranking of an engine 1 . 
[0096] At this time, the electrical power system controller 1 1 is supervising the amount of accumulation of electricity of 
the 1st accumulation-of-electricity equipment 5, and when it has the amount of accumulation of electricity below 
predetermined threshold value with the amount of accumulation of electricity able to operate a generator motor 2 as a 
starter motor, the aforementioned booster 20 is operated, the pressure up of the accumulation-of-electricity energy of the 
2nd accumulation-of-electricity equipment 6 is carried out, and electric power is made to supply to the 1st 
accumulation-of-electricity equipment 5 side. Consequently, electric power can be supplied to the accumulation-of- 
electricity energy of the 2nd accumulation-of-electricity equipment 6 by the generator motor 2 through PDU1 5, it can 
operate this generator motor 2 as a starter motor convenient, and can put an engine 1 into operation. 
[0097] In addition, although the input power of the pressure-lowering machine 19 was used by the hybrid vehicles of 
this operation gestalt explained above in order to determine the amount of target power generation of the generator 
motor 2 in idling operation mode or cruise power generation mode, it replaces with this and you may make it use the 
output power of the pressure-lowering machine 19. In this case, what is necessary is to detect the output voltage which 
the pressure-lowering machine 19 generates, and the output current which flows from the pressure-lowering machine 19 
to the 2nd accumulation-of-electricity equipment 6 side, and just to make it grasp the output power of the pressure- 
lowering machine 19 by the product of those detection values. 
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